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TITLE OF THE INVENTION 
A VIDEO CAMERA PIVOTING APPARATUS, 
A PIVOTING VIDEO CAMERA APPARATUS, AND 
A MONITORING SYSTEM WITH A PIVOTING VIDEO CAMERA 
5 BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to a video camera pivoting 
apparatus for pivoting a video camera, a pivoting video 
camera apparatus, and a video monitoring system with a 
10 pivoting video camera. 

2. Description of the Prior Art 

A pivoting video camera apparatus including a 
video camera and a universal base unit supporting the video 
camera of which tilting and panning is controlled is known. 

15 Japanese patent provisional publication No. 

54-145430 discloses a rotary base for television camera 
including a swivel base, a vertical rotating motor, and a 
horizontal rotating motor and a detection circuit for 
detecting a zoom ratio. The horizontal and vertical 

20 rotating speeds are controlled In accordance with only 

detected zoom ratio when an operation switch is operated. 

Japanese patent application provisional 
publication No. 6-62285 discloses a universal head 
controller, wherein the panning and tilting speeds are 

25 automatically controlled In accordance with only zooming 
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position . 

SUMMARY OF THE INVENTION 
The aim of the present invention is to provide a 
superior video camera pivoting apparatus for pivoting- a 
5 video camera, a superior pivoting video camera apparatus, 
and a superior video monitoring system with a pivoting 
video camera. 

According to the present invention, a video camera 
pivoting apparatus is provided which includes: a pivoting 
10 unit for pivoting a video camera at a pivoting speed, the 
video camera including a zoom mechanism and a zoom amount 
signal generation circuit for generating a zoom amount 
H signal; a pivoting speed command signal generating circuit 

responsive to an operation for generating a pivoting speed 
15 command signal; and a speed controlling circuit for 

controlling the pivoting speed in accordance with the zoom 
amount signal and the pivoting speed command signal. In 
the video camera pivoting apparatus, the speed controlling 
circuit controls the pivoting speed in accordance with the 
20 zoom amount signal and the pivoting speed command signal 
such that the pivoting speed Is relatively decreased from 
the pivoting speed command signal when the zoom amount 
signal indicates a telephoto side and is relatively 
increased from the pivoting speed command signal when the 
25 zoom signal indicates a wide-angle . 
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In the video camera pivoting apparatus, the pivoting 
speed command signal generation circuit includes a joy 
stick mechanism and generates the pivoting speed command 
signal such that a value of the pivoting speed command 
5 signal increases at a first rate with respect to an 
operation angle of the joystick mechanism when the 
operation angle is not greater than a reference operation 
angle and at a second rate with respect to the operation 
13 angle of the joystick mechanism when the operation angle is 

jj 10 greater than the reference operation angle, the second rate 

If* being greater than the first rate. In this case, the 

Hi? joystick mechanism includes a reaction force generation 

^ unit for generates a reaction force such that the reaction 

y force increases at a third rate with respect to an 

In 

O 15 operation angle of the joystick mechanism when the 

«3 operation angle is not greater than the reference operation 

angle and at a fourth rate with respect to the operation 
angle of the joystick mechanism when the operation angle is 
greater than the reference operation angle, the fourth rate 
20 being greater than the third rate in order to inform the 
operator that the value of the pivoting speed command 
signal increases at the second rate. In this case, the 
reaction force generation unit includes first and second 
springs respectively having first and second spring 
25 constants. The reaction force is generated by the first 



spring when the operation angle is not greater than the 
reference operation angle, and the reaction force is 
generated by the first and second springs when the 
operation angle is greater than the reference operation 
5 angle. In this case, the second spring constant may be 
greater than the first spring index. 

The video camera pivoting apparatus may further 
include: a sequential control unit for storing a sequential 
*=t program and generating another pivoting speed command 

j~j 10 signal in accordance with the sequential program; a 

[H! detecting circuit for detecting that the pivoting speed 

*jf command signal generation circuit generates the pivoting 

^ speed command signal in response to the operation; a switch 

O circuit for supplying the pivoting speed command signal to 

Ixl 

Q 15 the speed controlling circuit when the detecting circuit 

d3 detects that the pivoting speed command signal generation 

circuit generates the pivoting speed command signal in 
response to the operation and supplying another pivoting 
speed command signal to the speed controlling circuit when 
20 the detecting circuit does not detect that the pivoting 
speed command signal generation circuit generates the 
pivoting speed command signal in response to the operation 
and supplying another pivoting speed command signal to the 
speed controlling circuit. 
25 According to this invention, a pivoting video camera 
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apparatus is provided which includes: a video camera having 
a zoom lens mechanism; a zoom amount detection circuit 
responsive to the zoom lens mechanism for generating a zoom 
amount signal indicative of an amount of zooming of the 
5 zoom lens mechanism; a pivoting unit for pivoting the video 
camera at a pivoting speed; a pivoting speed command signal 
generating circuit for generating a pivoting speed command 
signal; and a speed controlling circuit for controlling the 
□ pivoting speed in accordance with the zoom amount signal 

Ly 10 and the pivoting speed command signal such that the 

s 1j 

j^j pivoting speed is relatively decreased from the pivoting 

: c 

lii 

[ m fi speed command signal when the zoom amount signal indicates 

~ J a telephoto side and is relatively increased from the 

pivoting speed command signal when the zoom signal 
l rf 15 indicates a wide-angle. 

^0 According to this invention, a video monitoring 

system is provided which includes: a video camera unit 
including: a video camera having a zoom lens mechanism; a 
zoom amount detection circuit responsive to the zoom lens 

20 mechanism for generating a zoom amount signal indicative of 
an amount of zooming of the zoom lens mechanism; a pivoting 
unit for pivoting the video camera at a pivoting speed 
controlled in accordance with a speed control signal; and a 
monitor site including: a video monitor located remote from 

25 the video camera for displaying an image from the video 
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camera; a pivoting speed command signal generating* circuit 
arranged adjacent to the video monitor for generating a 
pivoting speed command signal; and a speed control signal 
generation circuit for generating the speed control signal 
5 in accordance with the zoom amount signal and the pivoting 
speed command signal, wherein the speed control signal 
generation circuit generates the speed control signal such 
that the pivoting speed is relatively decreased from the 
pivoting speed command signal when the zoom amount signal 
10 indicates a telephoto side and is relatively increased from 
the pivoting speed command signal when the zoom signal 
indicates a wide-angle. 

BRIEF DESCRIPTION OF THE DRAWINGS 
The object and features of the present invention 
15 will become more readily apparent from the following 
detailed description taken in conjunction with the 
accompanying drawings in which: 

Fig. A is a block diagram of a video monitoring 
system with a piloting video camera of an embodiment of 
20 this inventi< 

Fig./2 is a graphical drawing of this embodiment 
showing a relation between a pivoting angle speed and the 
operation angl/fe of the joystick shown in Fig. 1; 

Fig. /3 is a side view of the joystick of the first 
25 embodiment; 
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Fig. 4 




graphical drawing of the embodiment 



showing a relation between the operation force and the 
joysticks shown Jrn Fig. 1; and 



showing a table representing a relation between the 
pivoting angle sp^ed and the operation angle 6 of the 
joysticks showiy^in Fig. 1; and 

Fig. y is a block diagram of a modification of this 
invention . 

The same or corresponding elements or parts are 
designated with like references throughout the drawings. 
DETAILED DESCRIPTION OF THE INVENTION 

Hereinbelow will be described an embodiment of this 
invention . 

Fig. 1 is a block diagram of a video monitoring 
system with a pivoting video camera of this embodiment. 
Fig. 2 is a graphical drawing of this embodiment showing a 
relation between a pivoting (panning or tilting) angle 
speed and the operation angle of the joystick shown in Fig. 
1. Fig. 3 is a side view of the joystick of the first 
embodiment . 



includes a video camera 1 for receiving an image and 
generating a video signal with a zoom mechanism 15, a 
pivoting unit 2 for supporting the video camera 1 and 




a graphical drawing of the embodiment 



The video monitoring system of this invention 
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panning and tilting the video camera 1 in accordance with a 
panning speed command signal 34a and a tilting speed 
command signal 36a, and a monitor site 3 for providing a 
monitor image in response to the video signal 11a to an 
5 operator, supplying a zoom command signal 32a to the zoom 
mechanism 15, and supplying a panning speed command signal 
34a, and a tilting speed command signal 36a to the pivoting 
unit 2. 

The video camera 1 includes an imaging circuit 11, 
10 the zoom mechanism 15 including a zoom lens unit 10, a 

driving circuit 12, and a zoom amount detection circuit 14. 
The imaging circuit 11 receives the image through the zoom 
-4 lens unit 10 and generates the video signal 11a. The zoom 

Q lens unit 10 receives the image and forms the image on an 

ITi 

Q 15 imager (not shown) of the imaging circuit 11. The driving 

Jfj circuit 12 generates a zoom driving signal 12a in response 

^ to the zoom command signal 32a. A zoom motor 13 included 

in the zoom lens unit 10 drives the zoom lens assembly (not 
shown) of the zoom lens unit 10 to control a zoom amount. 
20 The zoom amount detection circuit 14 responsive to, the zoom 
lens unit 10 generates the zoom amount signal 14a 
indicative of an amount of zooming of the zoom lens unit 10. 

The video camera 1 and the pivoting unit 2 
supporting the video camera 1 communicate with the monitor 
25 site by cables or a network such as a telephone line. 
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The pivoting unit 2 includes a pivoting 1 mechanism 21 
including a pan motor 24 for providing panning the video 
camera 1 and a tilt motor 27 for providing tilting the 
video camera 1, a pan speed control circuit 22 for 
5 generating a panning speed signal 22a, a driving circuit 23 
for driving the pan motor 24 in accordance with the panning 
speed signal 22a, a tilt speed control circuit 25 for 
generating a tilt speed signal 25a, a driving circuit 26 
for driving the tilt motor 27 in accordance with the tilt 
10 speed signal 25a. 

The monitor site 3 locates remote from the video 
camera 1 and the pivoting unit 2 and includes a video 
monitor 31 for displaying the monitor image in response to 
the video signal 11a from the video camera 1, a panning 
Q 15 speed command signal generating circuit 37 arranged 

]f% adjacent to the video monitor 31 for generating a panning 

~ speed command signal 34a, a tilt speed command signal 

generating circuit 38 arranged adjacent to the video 
monitor for generating a tilting speed command signal 36a. 
20 The panning speed command signal generation circuit 

37 includes a joystick 33 and an angle detection circuit 34 
for detecting an operation angle of the joystick 33 and for 
generating the panning speed command signal 34a. 

The tilt speed command signal generation circuit 38 
25 includes a joystick 35 and an angle detection circuit 36 
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for detecting an operation angle of the joystick 35 and for 
generating the tilt speed command signal 36a. 



building at remote places or buildings remote from each 
5 other to monitor predetermined remote places. The video 
camera 1 and the pivoting unit 2 are arranged at a position 
suitable for monitoring. For example, the pivoting unit 2 
is fixed to a wall of a building. The video camera 1 
receives an image of a portion of the place and generates 



10 the video signal which is transmitted to the monitor site 3 
through a cable or the like. The video camera 1 includes 
the zoom mechanism 15 to provide a wide-angle image, a 
standard angle image or a telephoto image. The pivoting 
unit 2 supports the video camera 1 and pans the video 



15 camera 1 (in the horizontal direction) in accordance with 
the panning speed command signal 34a and tilts the video 
camera 1 (in the vertical direction) in accordance with the 
^tilting speed command signal 36a. 

AZ-Tvi monitor site 3 provides the monitor image 



20 received W the video camera 1 to the operator in response 
to the vicNeo signal 11a. The operator operates the zoom 
switch 32 ta control the zoom mechanism 15 by supplying the 
zoom command Nsignal 32a to the zoom mechanism 15 toward the 
telephoto side\to more clearly watch the monitor image or 
25 toward the wideXangle to widely watch the monitor image. 



The video monitoring system is provided in a 
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In the normal condition, the operator watches the 
monitor image in a wide-angle condition. When the operator 
is aware of a trouble on the monitor image, the operator 
operates the joysticks 33 and 35, and the zoom switch 32 to 
5 direct the video camera 1 to the trouble occurring place. 



in response to the zoom command signal 32a. On the other 
hand, the pivoting unit 2 pans and tilts the video camera 1 
in response to the panning speed command signal 34a and 
10 tilting speed command signal 36a to direct the video camera 
to the trouble occurring place. 



position\RP) when it is not operated and inclined with 
action by\the operator. The angle detecting circuit 34 

15 detects five operation angle (inclined angel) 0 with a 

potentiometer 43 of which axis 42 is connected to an end of 
the joystick 33. The angle detection circuit 34 generates 
the panning apeed command signal 34a in accordance with the 
operation angle of the joystick 33. The pan speed control 

20 circuit 22 generates the panning speed signal 22a in 

accordance with\the zoom amount signal 14a and the panning 
speed command siWnal 34a such that the panning speed is 
relatively decreased from the panning speed command signal 
34a when the zoom\amount signal 14a indicates a telephoto 

25 side and is relatively increased from the panning speed 



Then, the video camera 1 controls the amount of zoom 




e joystick 33 is at an upright condition (rest 
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command signal 34a when the zoom amount signal 34a 
indicates a wide- ingle. 

As shown in Fig. 2, the pan speed control circuit 22 
generates the panning speed signal 22a in accordance with 
5 the zoom amount signal 14a and the panning speed command 

signal 34a. When the amount of zoom is at a standard angle 
51, the pivoting (panning) angle speed signal is not 
compensated substantially, that is, the panning speed 
n command signal 34a is outputted as the panning speed signal 

rt 10 22a as it is. On the other hand, when the amount of zoom 

!^ is telephoto angle side 53, a gamma r 1 of the panning speed 

% : command signal 34a is relatively decreased to provide the 

panning speed signal 22a. Moreover, when the amount of 
D zoom is wide angle side 52, the gamma 7 1 of the panning 

O 15 speed command signal 34a is relatively increased to provide 

=n the panning speed signal 22a. 

~ The driving circuit 23 drives the pan motor 24 in 

accordance with the panning speed signal 22a and the pan 
motor 24 rotates to pan the video camera 1. 

*e joystick 35 is at an upright condition when it 
is^iot operated and inclined with action by the operator. 

^detecting circuit 36 detects the operation angle 
(inclined kngel) with a potentiometer 43 of which axis 42 
is connected to an end of the joystick 35. The angle 
25 detection circuit 36 generates the tilting speed command 
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signal 34a in accordance with the operation angle of the 
joystick 35. The pan speed control circuit 25 generates 
the tilting speed signal 22a in accordance with the zoom 
amount signal 14a ^nd the tilt speed command signal 36a 
5 such that the tilting speed is relatively decreased from 
the tilt speed command signal 36a when the zoom amount 
signal 14a indicates the telephoto side 53 and is 
relatively increased from the tilt speed command signal 36a 
when the zoom ajjnount signal 34a indicates the wide-angle 
10 side 52. 

As shown in Fig. 2, the tilt speed control circuit 
25 generates the tilt speed signal 25a in accordance with 
the zoom amount signal 14a and the tilt speed command 
signal 36a. When the amount of zoom is at the standard 

15 angle 51, the tilt angle speed signal is not compensated, 
that is, the tilt speed command signal 36a is outputted as 
the tilt speed signal 25a as it is. On the other hand, 
when the amount of zoom is telephoto angle 53, a gamma of 
the tilting speed command signal 36a is relatively 

20 decreased (compensated) to provide the tilt speed signal 
25a. Moreover, when the amount of zoom is wide angle side 
52, the gamma of the tilt speed command signal 34a is 
relatively increased (compensated) to provide the tilt 
speed signal 25a . 

25 The driving circuit 26 drives the tilt motor 27 in 
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accordance with the tilt speed signal 25a and the tilt 
Tncrkot 27 rotates to tilts the video camera 1. 

s shown in Fig. 3, the joystick 33 includes a 
lever 41, and a potentiometer 43 of which axis 42 
onndcted to the joystick lever 41, so that the 



operation angle 6 is detected by the potentiometer 43. The 
opposite \end 46 of the joystick lever 21 is connected to an 
end of a spring 44 of which other end is connected to a 
case 27 of\ the joystick 33 to provide a reaction force to 

10 the operator when the operator inclines the lever 41 in the 
direction A\and returns the joystick lever 21 to the rest 
position RP when an operation force is removed. The spring 
45 receives tne end 46 of the joystick lever 21 when the 
operation angeV 0 exceeds a reference angle 6 m to provide 

15 an additional second reaction force which is stronger than 
the reaction forde only by the spring 44. This makes the 
reaction force stronger when the operation angle exceeds 
the reference anglA 6 m. That is, a spring constant {k = 
W/ 8 (Kg/mm)} of tha spring 45 is higher than a spring 

20 constant of the spring 44. 

The joystick lever 41 is also inclined to the 
opposite direction B and spring 44* and 45' also generates 
reaction forces similarly to pivot the video camera in the 
opposite direction . 

25 Fig. 4 is a graphical drawing of the embodiment 
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showing a relation between the operation force and the 
joysticks 33 and 35. The joystick 33 or 35 inclines at a 
operation angle 6 in accordance with the operation force F 
applied by the operator. That is, in the joy stick 33 or 
5 35, the springs 44, 45, 44*, and 45' generates the reaction 
force such that the reaction force increases at a rate RT1 
(gamma) with respect to the operation angle of the joystick 
mechanism when the operation angle is not greater than the 
reference operation angle 6 m and at a rate RT2 with respect 
10 to the operation angle 6 of the joystick mechanism when the 
operation angle is greater than the reference operation 
angle 0 m. The rate RT2 is greater than the rate RT1 . 
N The angle detection circuits 34 and 36 include ROM 

O tables for generating the panning speed command signal 32a 

O 15 and the tilt speed command signal 36a in accordance with 

[q the detection of the operation angle of the joysticks 33 

~ and 35, respectively. 

Fig. 5 is a table of the embodiment showing a 
relation between the pivoting (panning and tilting) angle 
20 speed and the operation angle 6 of the joysticks 33 and 35. 

The panning and tilt speed command signals 34a and 
36a increase at a rate RT3 when the operation angles 6 of 
the joysticks 33 and 35 are not greater than the reference 
angle 6 m, respectively. Then, the panning and tilt speed 
25 command signals 34a and 36a increase at a rate RT4 when the 
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operation angles 6 of the joysticks 33 and 35 are greater 
than the reference angle 6 m, respectively. The rate RT4 is 
greater than the rate RT3 . Therefore, the panning motor 24 
and the tilt motor 27 are driven at an extremely high speed 
5 when the operation angles of the joysticks 33 and 35 are 
greater than the reference angle 6 m. Accordingly, the pan 
motor 24 and the tilt motor 27 reach to max speeds rapidly, 
so that the interval for directing the monitor screen to 
p the target is shortened. 

^ 10 As shown in Fig. 4 the reaction force to the lever 
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41 is more increased when the operation angle 6 exceeds the 
reference angle 6 m at an inflection point INF1 and as shown 
in Fig. 5, the pivoting (panning and tilting) speeds are 
Q more increased when the operation angle exceeds the 

15 reference angle 6 m at an inflection point INF2. The 
inflection point INF1 in Fig. 4 corresponds to the 
inflection point INF2 in Fig. 5. Therefore, more increase 
in the reaction force above the inflection point INF1 
provides an attention of more increase in the pivoting 
20 speed to the operator. 

In the embodiment of this invention, the video 
camera 1 and the pivoting unit 2 are separated from each 
other. However, it is also possible that the video camera 
1 and the pivoting unit 2 are united. 
25 Fig. 6 is a block diagram of a modification of this 
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invention. The structure of the modification is 
substantially the same as the embodiment shown in Fig. 1. 
The difference is that a sequential control circuit 40 and 
a comparing and logic circuit 71, switches 73 and 74 are 
5 further provided and a switch 72 is further provided. 

The sequential control circuit 40 stores a 
sequential program for sequentially generating another zoom 
command signal, another panning speed command signal, and 
iaBB another tilt speed command signal to provide the monitor 

*3 10 image to the operator at the monitor site in an 

pJ automatically monitoring mode. 

E JJj 

bj When the operator operates either of the joystick 33 

SJ or 35, a potential from the angle detection circuit 34 or 

Q 36 deviates from the potential corresponding to the rest 

15 position RP , for example, deviates from zero volt. 

The comparator and logic circuit 71 detects that 
either of the potential from the angle detection circuit 34 
or 36 deviates from zero volt more than a predetermined 
voltage. If the comparator and logic circuit 71 detects 
20 that either of the potential from the angle detection 
circuit 34 or 36 deviates from zero volt more than a 
predetermined voltage, the switches 72 to 74 supplies the 
zoom command signal 32a, the panning speed command signal 
34a, and the tilt speed command signal 36a instead another 
25 zoom command signal 40a, another panning speed command 
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si&nal 40b, and another tilt speed command signal 40c. 
That is, the operation of the joystick 33 or 35 overrides 
the sequential control circuit 40. 
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